oear.cning rno 



1/ i — 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000*285962 
(43)Date of publication of application : 13.10.2000 



(51)Int.CI. 




H01M 10/40 






H01II 4/58 




(21 Application number 


: 11-086777 


(71)Applicant : 


SONY CORP 


(22)Date of filing : 


29.03.1999 


(72)Inventor : 


NARUSE YOSHIAKI 



(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the energy density and 
improve the cycle characteristic, the load characteristic, and the low- 
temperature characteristic by containing a specific amount of 3- 
methyl-2-oxazolidone in nonaqueous electrolyte. 

SOLUTION: Nonaqueous electrolyte contains 3-methyl-2-oxazolidone 
represented by a formula by not less than 0.05 vol.% and less than 1 
vol.%. As solvent of the nonaqueous electrolyte, preferably, mixture of 
high-dielectric- constant solvent such as ethylene carbonate or 
propylene carbonate and chain ester as low-viscosity solvent is used. 
As the chain ester, especially, dimethyl carbonate, methylethyl 
carbonate, and diethyl carbonate are adequate. Because the high- 
dielectric-constant solvent has high dissolving performance of the 
electrolyte, energy density can be increased. Because the low-viscosity 
solvent has high transfer performance of electrolyte ions, ion 
conductivity can be increased. 




http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA.Va4VgDA41 2285962P3.htm 



2006/09/27 



(19) B*B6fF/r (JP) 



02> & m 4# 1* ^ *g (a) 



$£^§2000-285962 
(P2000- 285962 A) 

(43)&WB ¥fi£l2#10J!13B(2000.10.13) 



(51)IntO.' 
HO 1M 10/40 
4/58 



F I 

H 0 1 M 10/40 
4/58 



A 5H003 
5H0 2 9 



m&m$t «**©&8 OL (£ 9 K) 



(21>fflg|## 


^HTH -86777 


(71)ffigA 000002185 








(22)diKH 


¥j£ 1 1¥ 3 E 29 H (1999. 3. 29) 


3»Sa5S)IIEataJII 6 TB 7 #35^ 






(72>^ww mi 






*^s;iiKfta;n6TB7#35-^ y- 












(74)«SA 100067736 






*]& « (*2£) 






F*-A(##) 5H003 AA01 AA02 AA04 BB01 BC06 






5H029 AJ02 AJ03 AJ05 AK03 AK19 






AL06 AL07 AL08 AM02 AM03 






AMD5 HJ07 HJ13 



(54) [s&wozm #*mm^x.m>. 



(57) imm 

K^O. 05 W± 1 



(2) 



1 



±IB**«H»tt, TlEfc 1 T* 3 - > 2 
y K^t 0 . 0 5*»%£U: 1 #i8%*?i?> 

litl] 10 



Y 



~CH S 



[ft*«8] ±ISAS«, (0 0 2) ffl©B»i 

[ 0 0 0 1 J 40 

k .to mama, ^a^tt. 

[0 0 0 2] 



#K§ 2000-285962 
2 

[0003] r&m&iLTf*. a*iijffl^e>nTv^ 

[0 0 0 4] ±IB**«jWftZft«fttt» y ^ A£ K 

Lxy^^Aig^»p$nT*s**^; 

[0 0 0 5] -t LT % jESgfeSt LTI4, mz-tiV? 

y^^^js, sfettty^!>A* 

[0 0 0 6] 

*>5#» ft»**ft»ttSr»5fc*Jcttyf-^A-<^-^ 
[0 0 0 7] w(D**««f*S:«rt1-5**»Jii:LT 

h (PC) ettflBSKirfcSi, 

^ (DME) , 2-^f^7f7tKD7 

7> (2-MeTHF) , /ptt^f* (M 
P) . 7"DW>|if;W (EP) . BK^^A- (M 

B) , 5^?7U;&— Jfl?*— h (DMC) , ^^rn^yv 
# — 5}>*^-h (ME C) \ v?^^77-#^- h (DE 

C) ^tSra^LTftft^nfu^-sK^-h^Jjf 

[0 00 8] L^^L^C^b, 7"DfU>A-^-H 

l-f£: x 5 tz V> \z \X • $ h ft Z> ¥r&<D [Sj±# g# $ ti h . 
[0 0 0 9] *LT, H^W^SrASt LTl^m 

Wtt^bi-Stlr^lHH^ffiiiSixT^S (J. Elect 
roanal. Chero. 219, 273, (1 9 8 7) ) , 
[0 0 10] Z<Dffim&lZtt&i-Z%&k LT, 
LT7*n fUV-TJ-**^- h (PC) CDftto ?) (C^^ U 



3 

h (ec) mo. ftmm^&^TftML 

■t LT&flH-sr tftti&ttah^ kft&btix^Z. 

rn^mG. 4 ?»¥f&. iSiai#+4*5 
toon] *&w\i. -(DXote'&x&mc&z-Tm 

Wfo*mVi-th w t £ S ft 1 1-5. 
[0 0 12] 

LTTIE{b2T**$tv53-^^-2-^-dt-^v'!J K 
^ (OZ) ^ffl^5:i«'fc5: ti^iHLtz 0 
[0 0 13] 

o 

[0 0 14] 3-*?-/l'-2-**-V-yV K> (OZ) 

icoi^-cii, #*WS«~fc«ifefli£LT3-;*?-A'- 
2-^-y-i/y (OZ) $rJBv*S£v*9«ft#3telc 
IKSSftTV** (^l¥8-3 2 13 1 2-S§-£$8) . L 

mz&\,^X 3 -*3-/l>- 2 -**-9SV h"y (OZ) £ 

o.o5 frm°m±. i ft»%*«io®fflT-^^i-5^^ 
^nmnt>mmztix*2>#*nMWit im*.xttz# 

- 2 K^0. 0 5 #«%&Lb 1 

[0 0 15] 

[0 0 16] ifc, Tf2<0#J|cPS5£$n5fc 
E I d £ JE *J 16 X- 5 r t it v * 5 * X h t£ \> \ 

[ooi7] mm. *&E<D#*nMmw&<o-ntiL 



(3) . #M 2000-285962 

4 

*i*m# 1 0 IcjEtfSttflttrtt* LT 4 5JE« 2 t i>K 

m&te 5 ftmzmm £tix*z a 

[0018] ±I5AS 1 \t. ASSKff i: &*#J t 
t J: ft * 0 

[0 0 19] A@*®ft:9lC«, m&s * 

[0 0 2 0] cftfe©ft«?gtt, #?UiftJS?gt1-5r 
*##*U\ Jri"*:: J: "C* * 

[0 0 2 1] attiStoWcii, y<f KK 

-7X'%zmmm®%m^zzti>w*L\r\ vj-vj* 
zt*5T-#5 0 *i$wtcii, &4mmmm. 

ISft*#»©fCt (0 0 2) EOEraPS^O. 340 
nmtlT> C|fi^[6]©^ B B s ^ff^ 5 l 6. 0 nmU±. 
30 h/HC*3^5G(I^2. 5tl_h, -t LTJC 

2 . 1 g / c m 3 a±^ B B B « it^WT 5 Hfa v £ 

J:9»*L<fflv^5r.tas-et5„ (0 0 2) MS 
' m&0. 34 0 nmtAT, C*fc*|«l©S(ft^-ff**S 1 
6. Onm&h y-vl/*^? h/UdfcJj-^ Gffi/i 5 2 . 

ififfSSfcOWx 

[0 0 2 2] 4fc v 6lll(OJ:9ftAift**Srffl^T* 
[0 0 2 3] ±I5jE^2I1, iE^Sfeg t^#^J t ^r^ 
[0 0 2 4] jES*mft 1 0»C|± > T/W$ = ^A?S, = 



(4) 



[0 0 2 5] jEHS^lK^Ji. mte£*£ft±£-li\ ^ 

Zi#$f£LV\ r©«tpftSfe«iLTfi, L i.M 

O, (5t«K MHl«IS£l±02^JR*s»4L<. 10 

0. 0 5^x^1. 10Ttfo5o ) ZZ.fct-rZV?-'} 

tttLTtt, LiCoO*. LiNiO:, L 

1, Ni,Co :i O* x, y tt«ft0>ttflfcR1»fc 
ioTMO, il#0< x< 1, 0. 7<y^lT-fc 
5 0 ) . L i Mn:0 4 3|##£ IXffll^feit*. *fcv 
S^JSM^MnT-fc-5«-&IC(4. Li.MnO^ftl 

[0 0 2 6] ^©±5fty^*A»gflMb*|l» 

ac^is, 5sst^ x mm. %L<\t*mmt. =■ 20 
tMHB-s-u mm&m^x 6 0 0 ~ 1 0 0 0 t©ag© 

-^g^tc^ttfclESS^Ki: ft5„ 
[0 0 2 7] IEtt2fcM\ Ctte>OiEliS^KS:*?4T 

[0028] **«»«SrP«i-s^afco* 

a* (0&fc©#*sateTiE<"b 3 -e* * tiz 3 - * 
-2-**-9-sv kv (oz) sra^utJBi^itas 



[0 0 2 9] 
HIS 3] 



/ \ 

Y 



-ch 3 



40 



[0 0 3 0] ZLX\ ac*-H'#— h (EC) 
^oeuy*-**-F (PC) ««>Xlt«*flFjKj: 3 

-y^-2-^-^f-^yy k> (oz) lt 
fflv^rtAv^ «*.ii«tt*»«t-e*»*i. 2->?> 

h^rv-rt^v (DME) . h7tKD7 

7> (2-MeTHF) v 7*0^^^ (M 

P) , (EP) . BSg^^/V- (M 50 



#M2 0 00-285962 
■ " 6 

B) i/t^/V-fr—fc^-V (DMC) , tf-A'S.+A' 
■)3—i$.*~-\> (ME C) „ 'y^f-JVil— b (DE 

C) ^££bKa£LTffl^5ri#T-t5„ ^©=PT- 
/aftV^f;!' (MP) , •fntt'sHtx.f-A* 

(EP) . ISS^^/P (MB) , 5?>77U#-Jj5*-l» 
(DMC) „ ^f^f-i^ii— s}?^— h (MEC) » 
:£*7P#-#*-l» (DEC) 

tSlt^K, fcfci?* h (DM 

C) , ^f/Hf/^-*^- h (MEC) , 

(DEC) *ro«tt«lfe**7vi'$:ig£-1- 

m*m<-tzzttfX'%z>o zlx. -kmic (002) 

ffiOffilHJH^O. 3 4 0nmtlTffe5^M^ 

< , ¥f\z 5 «»%EILh 5 0 #»%£lT©ttffl-C#*S«E 

[0 0 3 1] ±J£UfcJ:5ft<£ttfiiS«Ett. WM 
JTf *>ro#j£t6A#*v*fc«> v ^ttb^fflv^^ tic 

[00 3 2] ill, 3-^f^-2-W/!JKy 

m&z. cos mk%$x±. i »*%*w©ttH-ca*i- 

5:ti:J:!), 19J»I»«$1\ -jM^-MStt, teffltttt 

S^I--(DS^)tf^ 0.05 ± t LfcW 

tt. »*tt**0. 0 5{$«%J;«9 t^ftv^t, ±a!L 

So 3-7t^-2-^-dr-^/y k>w, 
^« t t roa^ji^roa^jt^*- 1 #m 

t LfccDii. a-g-Jt*^ i ftffi%U±XhZ>t . 

[0 0 3 3] ±IBO***«Et*»$-e:Sfia»R 

LiCIO,, L iAsF (> L i PF f , L i B 
F«, L i CFj SOi, L i N (CF.SOO >||;ffit> 
•5rt^T-#5„ -tUT, ^CT)£pT-l,L iPF (l Li 

[0 0 3 4] ZLX. m?&«^^o^Trt, #lcpg^$ 



7 

[0 0 3 51 

[0 0 3 6] t*«l 

[0 0 3 7] aUSJUW^ttfyf-SrfflVV r*Lfc»* 
tr*tf«Mlfcl 0~2 0%IAW:t, 

10 0 OtTML. #7*tt«*K:3£v*MMBft 

*@JfJHft«r!rofct r 5, (0 0 2) ffi^sraPSli 
0. 3 7 6 nmt'fcd. X&gtel. 58g/cm'T 

[0 0 3 8] ^LT. ^<0«**mt&*9 0fi«Bfc % 

t LT# V 7 v it f= V ? > 1 0 S*SB i: 
LT. JMfc&ajfcWKU SP>fcz.n«rN-y^w-2 
-fo!) K>fc:$M*3*-C. *7y-#i:Lfc 0 
T, r©^7D-SrAH*S{$:9T*teS)I$ 1 OmhiO 
»*t©**S«)ii5aitlS-fcft*L. ftaifto-yPT*^ 20 

[0 0 3 9] jE« 2 5 fcfEH Lfc 0 

[o o 4 o] mmv^^^t^^y^ht^o. 5* 

)V : 1 ^/l<(DitmX'm.£ L, $«"f 9 0 O^T* 5 BSffltt 
J3ci-5r tKiJ:"), jES&feff (L i CoOi) 
fc„ -t LT, :©L i C oO» 9 lMMUt. ^MMt 
11/777^ K6fii;gBi:. JMMfflfcLTJKy 
f=y7^3a«&£fc»£LT:£ffi£*(*P»L, $ 
f>KC;h,£N-*7VU-2-f ny K>fc£ft3-ti-C* 
^y-ifctLfc. -t Lt> C1CD*7 y-£]&tiA®#l 30 
0T£>-5if£ 2 0 m m<737^5-^ AfS«f^BlC±5)-f' 

fERLfc. 

[0 04 1] i^2 5^m©M5Ltt#y7'Df 

U^7^/WA^Ib^5-fe^l — ?3£fl-LT. A® It 
IEtt2i$:JIBM»lU »*S!»c#*0#iai-* r t 

§8©A£ y — K 1 1 l lc£E« L, flfeffi^m 40 

/U5 = 9A»©jEtty-Kl 2£0-ffi5r]E<i2lclii9# 

[0 0 4 2] /Dtu^-I^-F (PC) 2 

9. 9 5&m%b. *J**Ar*-#*-Y (DMC) 7 
0ftH%t. 3->f/U-2-W/!)hV (OZ) 
0. 0 5{*«%&«>ft«#ji'PK. mfilSt LTL i P 
F.lmo 1/1 «r»«f**fc#*«lf*«r»*Ufc. 

■t lt. rw^7km^fS^m^fe5(DtpjcaAL. 7^ 50 



#08 2 000-285962 
• ' 8 

y 7 J\>V*mi Ltz.&tsk%t niS7.>r v h6ZfrLxm.fo 
*5 5S:*»L»5r. tlcJ:0m?&^7^@^L. til8 
mm. K$ 6 5mmORffS^iff«29ctjl!!Sr^S 
Lfc 0 

[0043] HiM2r^m5 
**w*aT, /Dfuy*-«-h (pc) 

i. h (DMC) 3-*77U- 

2-**f/y kj' (oz) t 1 fc*i-»'frit*fc 

T8I"q L. SSffli LTL iPF.lmol/l frjggp 

[0044] mwam6 

AS 1 *&<D £ o \Z LTfEM Lfc. 

[00 4 5] ASiSftft £ LT. (n ^-jftt 

SL iSn B niSKS-7 5) ifl>IM&»* (KS- 

7 5) fc9 0M»fc, &*#Jt LT#y 7yftt=5 
7>l omm^t^^LX. Affi-frJWSrWUlL. £b 
ICdftSrN-^ A— 2- fo y K>lc#ft£-£T. * 
7V-ftkLtz. -t LT. :^7!)-^iIl«J9 
"efcSff 3 10 M m©#«©«ifS05i»5ffi^*&-lC^ 

l. laiftD-^i/^aTEiissL, Attitf&H 

L/Co ±EJIM&»* (KS-7 5) fi. (0 0 2) OB 
MM#0. 3 3 5 8 nm. C(ft£A-?-ff*J&* 2 5 . 4n 
m. h^{C*5tt5Gtt*S8. 8 2. X&g 

#2. 2 3g/cm , fc$»fl*3fiSrWL. sp*a&£tt 
2 8. 4/imT-fe5, 

[0 0 4 6] jE®2»i. tflMRfcLTftJUL 
fc. 

[00 4 7] #zkffiJS??$li. ^U^*-**- b (E 
C) 2 9. 9 5#9%i:. S^fTI'*— h (DM 
C) 7 0W/ot. 3-^f;V-2-t^rt/y K> 

(oz) o. o swsMtniBi&im+fc. mmwtL 

TLiPF.lmo 1/1 Sr»»$*fct>©Srffli:L 
[0 0 4 8] ±IB^«. HiSflll tl^«lcLTRtiS 

l/c 

[0 0 4 9] mmi^MMLLQ 
i$*.mMWit LT. h (EC) i. 

(DMC) t. 3-^/1—2- 
^iJ-Zy K^t?r* llC^-f}g-&lt*»CTS-&L. ® 
f$18.t LT L iPF.lmo 1/1 <b © 

<ll?Sm?&Sr^MLfc e 

[0050] &MM i 

^*«B«fcLT, 7*ofwv*-^-h (PC) 3 
0#m%b* 'J****-**-* (DMC) 7 0{$ff 
%fcro«a-&*fltf IC, mft?Kt LTL i PF. 1 mo 1 
/l &*#3tffcfc<0&fflV*fcwi:£l*tt. Hitffillt 
H*fcLTHffiS#*W*»-fc«ftfcf£SLfc. 
[0 0 5 1 ] aJm^r^gfiLfi 



9 

#*m,MWitLX. /ntV^-t^-h (PC) 
k. 5** f (DMC) 

U LTL iPFilmol/1 *«f»S*fc 

#*nMm- KVMtftm. Lit. 

[0 0 5 2] &MM1 
#*mft?f£t LT, ^3-U>j}-7£*-h (EC) 30 
'J****-**-* (DMC) 7 0ff«% 
fc^a^-Saffrfc, ISftUL iPPilmol/ 

[0 0 5 3] fl&gLs^&gfiLLg, 
^TKmiSfStLT, (EC) t, 

S^fvU*— h (DMC) 3-^^-2- 
VV> (OZ) i: fc* l fc*i-»*H;*lcTa 
-a L, mftlKirLTL iPF.lmol/l Sr*»S* 
fctroSrfflV^fc- t^tt, HJ60!1 6 t IRIDIC UT R1S5 

[0 0 5 4] * l Utttt l l 0 AVJtttM 

[0 0 5 5] 

[£1] 



(6) . ftR 2000-285962 

10 

* [0056] <wm>nmmi~nfewi o&trtttMi 
tt, fiattttAtfAimtt^mib^. 

[0 0 5 7] (1) iNf*/M$tt 

ST-^mff^m^ffofce 0. 7Atf>£m8fcT- 

»Jtmff2. 7 5V*-C*Wt«:ffV\ Zti&llMtfr 
10 fcLfc. -tLT* r©J:5fc£tt*«rl0 0-»Nf*/Mft 
9SU 2f--f ^BOfcifcl 0 0% (tDffl&ttg 
4) fcLfci#<Dl 0 ^^IOttl»tlllt* 

(%) SrftSC (1) (C 

[0 0 5 8] 

[£fci] 



20 





»«it* (MX) 




PC 


EC 


OZ 


DMC 




29.95 


0 


0.05 


70 




29.9 


0 


0.1 


70 




29.7 


0 


0.3 


70 




29.5 


0 


! 0.5 


70 




29.2 


0 


0.8 


70 




0 


29.95 


0.05 


70 




0 


29.9 


0.1 


70 




0 


29.7 


0.3 


70 


ill 


0 


29.5 


0.5 


70 




0 


29.2 


0.8 


70 




30 


0 


0 


70 




29.99 


0 


0.01 


70 




29 


0 


1 


70 




28.5 


0 


1.5 


70 


OMm& 


28 


0 


2 


70 


Jt»«6 


27 


0 


3 


70 


JUMP 


0 


30 


0 


70 


tt»«8 


0 


29.99 


0.01 


70 | 




0 


29 


1 


70 




0 


28.5 


1.5 


70 




0 


28 


2 


70 


J±«#J12 


0 


27 


3 


70 ! 



30 



40 



ffiagfitt^?(%)= : x ioo - < 1 ) 



[oo 5 9] nifemi^m<}5Rxftt%i&ii^ttmm so 6 (/Dtv^-^-h (po ^mmmmm \z 



(7) 

11 

$ntzu&(vm%$:m2iZ7fi-t B m 2 \a6^x^mnm . 

Sfitf>S££li, 3-*?>i>-2-**D-*;!) v> (O 
Z) LT^&lVttlfcm 2 * /H 

O&S^Jkt' 1 0 0%i Lfco 
[0 0 6 0] *iS^6~*J60iJl 0RVit&m7 

~it^Jl2 (EC) ^mSfifc 

teffl) Kfctt£f*^<D&&<&rSI3K:^1\ @3^i5VNT 

^ (OZ) £®$&lC^LTV>&V\tttfcmtf>2iM' 
^ /V g £>&®£ft£ 1 0 0 % t Lfc. 10 
[0 0 6 1] (2) 

-2 or, -10t, 0tO3«?l©&g&#TK:}3^ 
T, 1 A<D5E«gii?E«£_t|5BmjSE4. 2VJtm\ * 

ft^tz. m^^x, 0. 7 A^^m^T*iiii-±mBE2. 75 
(%) ^**fc 0 

[oo62] mmm 1 -h^j 5 1 ^umm 
6 (/atvyA-^-F (po %nmm&m) k. 

i3^2>^^m*ll4fC^1- 0 H 4 ^fcl^Tti, 3- 20 
^f;v-2-«tyy K> (OZ) l 
TW.£V>it$fc#l 1 1 0 0%i Lfc. 

[0063] *fc, ^is^j 6 ~nmm 1 0 &tfj*t&#i 7 
~jt^ji2 (i^u-^*-#^-h (ec) ^ms?® 

tie.®) twioH2>«^^SrH5(c^i- 0 BSK^T 

3-^^-2-m^yK> (oz) zmmm. 
^m.&^x^^vc&wn (D^mM^i 0 o%t l 

[0 0 6 4] (3) Aii^tt 

£T, 2 3t;}ctD^T 1 AW^«^m?:±PimJ£4. 30 

*T-^:mi±^m*^ofc 0 at^x, 0. 2 a, 0. 7 

A, 2A<D3a^»^m^T-^ihmjE2. 7 5VST't 

-tttm^«^ffiic*5ft5i*«^* (%) 
[oo65] 1 ~mmm 5 st/jttfctfi 1 ~vc&m 

6 (^ukVyi-^-F (PC) &mS?®<£ffl) \z 

v> (oz) ^m^cig-g-L 
Tv^«cv^i5E^!i i (Dtknmmz 1 oo%t Lfc. 40 

[0 0 6 6] £fc, ^J£0J 6 ~Hi£#] 1 0 RXfit&m 7 
~Jfctfc#ll2 h (EC) MMWL 

&m) »cioft?)^©^*Sria7tc^i- 0 Igmcfc^T 
11, 3-^^/U-2-^-drf-)/y K> (OZ) ^m^fg 
^c:^-g■LT^^ < ^v^JttS5^7W»m^*Srl 0 0%iL 

/Co 

[0 0 6 7] H 2 S-tfH 3 J: 9 , #*.mMW.$>\zz-t 

K>£0. 05#«%JiUil&» 

%*ri<ot5fflT-^*i-5HiS^!) 1 ~HiS0iJ 1 0 ©#zk® 

j|?f£-#:®?ftfi, ^7k«g?fg c f , IC3-^^-2-^-^ 50 



#12000-285962 
• " 12 

t'/n-y^o. 05 &m%*mRv 1 #«%^±©i& 
HT-^tl-sitiSifll 1 ~tt&#l 1 2 ©#zkfl$ff£-&tt 

mtit®Lxw%mmmmtffa±Lx\,^z\ t&t>fr 

5 0 »S^*^^t^v^T'bllli^i~^liS^ 

1 0 <D#frWMm- frmm*. ±x9o %u± t^om 
2<D#*nmm-&mM<Dik^m®&m-$-. ±T9o 

cp^3-^^/V.-2-^-^*'/!J KVfcO. 0 5ft«% 

[0 0 6 8] E4&tf@5.k9, ^7kSIII^ I P»C3-^ 
3vw- 2 V y Kv£ 0.05 #m%U-t 1 #® 

%*?i«®HT*^i-5SiS0ij i ~nmm 1 o <D#7km 

1) KV&0 . 0 5 &»%*ii&t/ 1 U±<D$b. 

mx^-rzst&m 1 ~it^j 1 2 ©#7k®s?$!-&® 

ft&iJtt£LT, Ot:, -10t, -2 0t(Oit(Oiag 

oT, mi?), ^mMW.^\zZ-/^jv-2-^r^ 
y K^5r 0.05 #«%W± 1 #S%*?i<OiSBT- 

[0 0 6 9] @6&tfll7 x ^©^^{-3-^ 

f;v-2-m > /n'v^o. 0 5^«%w±i<$:a 
%*^<75©HT-^^ i- znrnm 1 i o <D#*m 
m^-^mmt. #7knMm<piz3 - / 2 
t/y K^o. 05 &m%*mRif 1 ff?s%^±oi5 
HT--^*i-5Jttsifi?!ii~itt50iJi 2<D#*mmm-ifcm 

?&tifcl5LT, SJtSm^O. 2A, 0. 7A, 2 A<D 
^-2-m-/n'^0. 0 5^%^±lf$:|< 

[0 0 7 0] 

5 as * » uf^Aii m&.±<»m&&% t vm&Wi 

imfrbttZJEmk. #fcl&mznM'g:&®M£inx% 

T, ^7K«^ c PtC3-7«^-2-^-^f--/y 

0. 0 5^«%^±lft«%*^t7)^HT-^*$-yr-5^ 



1 



13 

[m 2 ] mmm i ~hjs#j 5 %.uimm i -jti^j 6 <d 
[S3] 6 ~~%mm i o &iwt$&#i 7 ~-)mm i 

[ II 4 ] Hig#J 1 -Hifctfl 5 Slttfc&tfl 1 ~tttfct*J 6 <D 
[05] HifetfJ 6 ~HJfe0>J 1 0 i&t/Jttfcfll 7 ~ittfc0!l 1 * 
[01] 

7 8 12 



(§) . ^2 0 0 0-2 8 5 9 6 2 

« ■ 

14 

* 2<7)<£tS#tt£^-t#tt@T*fe5o 

[®6] mmm i -msey 5 su^faey i ~jtis?#j 6 © 
[@7] m&m 6 -nnsey i oRxj-vcm* i \ 

[^WlftBJ] 

1 ftg> 2 IE®, 3 4 5 

fBfefc, 6 IMIlQ^hK 7 8 
SgSS»rffl^«. 9 Affi&Sfc, 1 0 ]E41£l«ft. 
10 1 1 AS V — h\ 1 2 3E« y-K 




[@3] 



120. 



1 001 i 
90 
80 



[02] 



B 90 - 



80 



1 



2 3 4 



1 OD 

90 § 

60 § 
70 g 
60 



[04] 



1 20 
1 10 

<~» 1 00, 

£ so 



70 
60 





— e- or 




— i or 















12 3 4 

* m (%) 



100 
90 g 
80 j§ 
70 
60 



1 2 3 4 5 



